Objective: To evaluate the antimicrobial and ant-adherent in vitro activity of tannins isolated from Anacardium occidentale Linn. (Cashew) on dental biofilm bacteria. Material and Methods: Streptococcus mutans ATCC 25175, Streptococcus mitis ATCC 903, Streptococcus sanguis ATCC 15300, Streptococcus oralis ATCC 10557, Streptococcus salivarius ATCC 7073 and Lactobacillus casei ATCC 9595 samples were used in this study. The tests were performed by the solid medium dilution method to determine the Minimum Inhibitory Concentration (MIC). The Minimum Inhibitory Concentration of Adherence (MICA) of bacteria to glass was determined in the presence of 5% sucrose. As a positive control, 0.12% chlorhexidine gluconate was used. The substances were tested at concentrations of 1:1 (pure solution) up to 1:512. Data were analyzed using descriptive statistics and the SPSS software, version 15.0. Results: Tannins isolated from Anacardium occidentale Linn. (cashew) formed inhibition halos ranging from 11 to 17 mm in diameter and were capable of inhibiting the growth of bacteria tested at concentrations of 1:4 (S mutans), 1:16 (S mitis), 1:8 (S sanguis), 1:4 (S oralis), 1:8 (S salivarius) and 1:2 (L casei). The tannin solution was effective in inhibiting the adherence of microorganisms to glass, and its effect on Streptococcus sanguis (1:512) and Lactobacillus casei (1:512) stood out, showing ant-adherent effect at all concentrations tested. Conclusion: Tannin isolates produced in vitro antimicrobial and ant-adherent activity on dental biofilm-forming bacteria and can be considered as an alternative treatment in infectious processes in clinical dentistry.
Introduction
Dental Poor control of dental biofilm is considered the most important factor for the prevention and treatment of oral diseases such as caries, gingivitis and periodontal disease, with a very strong relationship with poor oral hygiene [1] . Thus, the inability of much of adult population to carry out an effective oral hygiene has encouraged research with chemical agents that can assist in the control of dental biofilm [2, 3] .
Among the chemical agents used to assist in the control of dental biofilm, chlorhexidine gluconate stands out, which has been indicated due to its effectiveness in the chemical removal of cariogenic or periodontal biofilm. However, due to the adverse effects of this agent such as staining, taste change, microbiota imbalances, other agents, including those of natural origin, have been investigated [4] . Thus, studies using plant products have increased and there are promising results, especially for oral diseases related to dental biofilm accumulation [3, 5] .
Anacardium occidentale Linn., an important member of the Anacardiaceae family popularly known as "cashew", is a tropical tree native to northeastern and northern Brazil [6, 7] . This medicinal plant has been popularly used for treating urogenital infections, diarrhea, and hypotension as antidiabetic agent, as well as for the treatment of gastrointestinal disorders such as mouth ulcers, tonsillitis, bronchitis, arthritis, toothache, and gingivitis [8, 9] .
The Anacardium occidentale bark is astringent [6] and in vitro studies using hydroalcoholic extract has shown that this part of the plant has antimicrobial activity against oral pathogens that form dental biofilm and may be therapeutically used in dentistry as an antibacterial agent [10, 11] .
Laboratory studies have identified that Anacardium occidentale stem bark presents large amounts of anacardic acids and tannins, suggesting its potential anti-oxidant activity [6] . Vegetable tannins are defined as water-soluble phenolic compounds (polyphenols) with the ability to precipitate alkaloids, gelatins and proteins. Many of the pharmacological actions of tannins seem to derive from their ability to form complexes with proteins and polysaccharides. Thus, they contribute to the healing of wounds and burns, forming a film of polyphenols associated to proteins or polysaccharides under which the natural healing process occurs. Similarly, the affinity of polyphenols for proteins plays an important role in the inactivation of enzymes, thus preventing the growth of some microorganisms [12] .
The action of tannins on the membrane and cell organelles of microorganisms has been reported in a previous study [13] . According to the author, tannins may act by inhibiting extracellular microbial enzymes, interfering with the availability of substrates required for bacterial growth or directly acting on microbial metabolism through inhibition of oxidative phosphorylation, suggesting that these mechanisms are responsible for their bactericidal properties.
Based on the above, this study aims to evaluate the in vitro antimicrobial and ant-adherent activity of tannins isolated from cashew stem bark on dental biofilm-forming microorganisms, since studies have evaluated the activity of the crude extract, and not of isolated compounds, which are really responsible for microbial growth inhibition. When removed, barks were conditioned in plastic bags to prevent loss of moisture. In the laboratory, two samples were collected and cut into smaller fragments, homogenized, weighed and dried in an oven at 103 ± 2°C for 48 hours to determine the moisture content (dry basis). Then, barks were air-dried and ground. The ground material was classified and the material that passed through a 2.00 x 2.00 cm sieve was used. After this operation, four representative bark samples were removed. Two of them were dried at 103 ± 2 ° C for 48 hours to assess the moisture content (dry basis) of bark dried in air and the others were ground in a Willey mill to obtain material with lower grain size and more homogeneous to be used for the quantification of tannic substances present in the species.
The extraction of tannins occurred in water at temperature of 70 ± 5°C for two hours. In 
Minimum Inhibitory Concentration (MIC)
The antimicrobial activity (MIC) was obtained using the solid medium diffusion method [14] on Petri dishes. The strains were grown in nutrient broth (BHI -Brain Heart Infusion -DIFCO), incubated at 37°C for 18-20 hours in microaerophilic environment through the candle flame method. Mueller Hinton agar plates (Difco) were prepared and after 24 hours (sterility control), they were flooded with saline and inoculated with microorganisms "overnight" at concentration of 10-2 and then holes of approximately 6 mm in diameter were made. Five holes were prepared in each plate that received numbering ranging from 1 to 10, which corresponded to tannin solution diluted in distilled water (mg / ml) (1:1 up to 1:512). After insertion of 50 µL of test substances, the plates were incubated in bacteriological incubator at 37°C for 24 hours. Each assay was performed in triplicate for each selected strain. MIC was defined as the lowest substance concentration capable of inhibiting bacterial growth in halos greater than or equal to 10 mm.
Minimum Inhibitory Concentration of Adherence (MICA)
The anti-adherent activity was determined in the presence of 5% sucrose, using increasing and doubled concentrations of diluted solution of isolated tannins ranging from 1:1 to 1:512. From the overnight growth, strains were subcultured at 37°C in Mueller-Hinton broth (DIFCO) to yield an inoculum of 106 CFU / ml. About 1.8 ml of culture were distributed in hemolysis tubes added of 0.2 ml of the solution corresponding to the tannin solution scale. Incubation was carried out at 37°C for 48 hours in microaerophilic environment with tubes inclined at 30º. The reading was performed by visual observation of the adherence of bacteria to the tube walls after stirring. MICA was defined as the lowest tannin concentration in medium with sucrose that prevented the adhesion of microorganisms to the glass tube [15] . 
Results
The results showed that S. mutans, S. mitis, S. sanguis, S. oralis, S. salivarius and L. casei bacterial strains were sensitive to the action of tannins isolated from the cashew bark, showing inhibition halos ranging from 15 to 13 mm, 16 to 11 mm, 17 to 11 mm, 15 to 13 mm, 17 to 13 mm and 15 to 12 mm, respectively, as shown in Table 1 . The antimicrobial activity of 0.12% gluconate chlorhexidine was more significant, as shown in Table 2 . 1:2  20mm  20mm  20mm  21mm  22mm  21mm  1:4  19mm  18mm  19mm  20mm  21mm  19mm  1:8  18mm  17mm  17mm  18mm  20mm  17mm  1:16  15mm  14mm  16mm  17mm  19mm  15mm  1:32  13mm  13mm  0  13mm  15mm Table 3 . 
Discussion
Some limitations are related to in vitro experimental studies with planktonic bacteria, since these microorganisms can have their susceptibility to chemical agents changed when they are no longer planktonic and become part of biofilms [16] . However, these studies are important and should not be discarded, since they evaluate the action of antimicrobial agents, indicating whether more complex and expensive studies such as clinical trials, which have greater scientific evidence strength should be performed [17, 18] .
Previous study [19] evaluated the antimicrobial activity of anacardic acids from Anacardium occidentale L. chestnut bark oil against the following microorganisms: Streptococccus mutans, Staphylococcus aureus, Candida albicans and Candida utilis. Researchers observed that anacardic acids showed antibacterial activity against all microorganisms, but the greatest inhibitory activity occurred against Streptococcus mutans.
Results from an in vitro study [10] showed that the MIC of extract obtained from Anacardium occidentale L. bark were 12.5 mg / ml for S. mutans and 6.25 mg / ml for S. mitis and S.
sanguis. These data are similar to those obtained in the present study with isolated tannins for S.
mitis.
The results for the antimicrobial activity of tannins isolated from Anacardium occidentale L.
were more effective on S. mitis up to 1:16. The MIC for S. mitis is similar to that obtained in a previous study [20] . In another study, the same bacterial strains used in this study were more sensitive to the action of the extract up to concentrations of 1:16 for S. mutans, 1:8 for S. sanguis and 1:16 for L. casei [20] . It is noteworthy that researchers [20] used crude extract of Anacardium occidentale L. stem bark and not the fraction of tannins isolated as in this study and demonstrated that there are other components in the extract able to inhibit bacterial growth.
Thus, it was observed that both the crude extract as tannins isolated from Anacardium occidentale L have inhibitory activity against microorganisms that are part of the composition of the dental biofilm. Among the hypotheses on the mechanisms of antimicrobial action of tannins, the inhibition of enzymes, the modification of cellular metabolism by its action on membranes and the complexation with metal ions, decreasing their availability to the metabolism of microorganisms stand out [13, 21] .
Regarding the anti-adherent activity, the comparative study of extract from Anacardium occidentale L bark with 0.12% chlorhexidine solution previously held [20] showed similar activity All tested strains were susceptible to the antimicrobial and anti-adherent activity of 0.12% chlorhexidine gluconate and corroborates previous studies that evaluated the effect of this substance against the growth of microorganisms forming dental biofilm [17, 22] .
In vitro results are promising to evaluate these compounds in the form of mouthwash; in in vivo studies, aiding mechanical methods of oral hygiene. Reports of the anti-adherent activity of tannins isolated from cashew bark on biofilm microorganisms are rare or nonexistent.Therefore, in groups in which there was a mixture of chocolate and coffee to the milk, a smaller reduction in microhardness (compared to orange juice), with values that did not differ from milk was found,
suggesting that the addition of these components to milk does not interfere in its protective capacity and confirming the results found in the literature in relation to chocolate milk [13] and compared to pure coffee [23] .
Brazilian Research in Pediatric Dentistry and Integrated Clinic 2014, 14 (3):191-198 Within the limitations of this in vitro study, the findings have clinical importance. Other methods of erosion control such as application of fluoride varnish and fluoride gel would depend on the cooperation of the patient going the dental office every period of time for the application to be made, implying a cost to this type of treatment. The prevention of erosion lesions can be achieved more easily and can be more widespread by giving instructions and encouraging patients to the milk intake, whether or not with any additive such as chocolate or coffee after the consumption of soft drinks, juices of acidic fruits or just fruits. It is a type of food that is part of the routine of the population and which has been incorporated into the dietary habits and it can help to stabilize the progression of loss of tooth structure. However, more studies proving the efficacy of milk intake should be conducted, with some in situ or in vivo model, so that it is possible to simulate the real oral conditions, such as saliva and brushing.
Conclusion
Tannins isolated from Anacardium occidentale Linn. (cashew) stem bark showed in vitro antimicrobial and anti-adherent activity against biofilm-forming bacterial strains. Thus, tannic solution can be considered as an alternative treatment for oral diseases, especially those caused by the presence of biofilm such as caries and periodontal disease.
